An Expression for the transition charge density is investigated where the deformation in nuclear collective modes is taken into consideration besides the shell model transition density. The inelastic longitudinal form factors C2 are calculated using this transition charge density with excitation of the levels in B 10
Introduction
Comparison between calculated and measured longitudinal electron scattering form factors has long been used as stringent tests of models of transition densities. Various microscopic and macroscopic theories have been used to study excitations in nuclei. Shell model within a restricted model space is one of the models, which succeeded in describing static properties of nuclei, when effective charges are used. In spite of the success of the 1p-shell model on static properties of nuclei in this region , it fails to describe electron scattering data at high momentum transfer [1, 2] . Extending the model space to include the  2 configurations improves the agreement with the transverse form factors in the beginning of the p-shell, but towards the end of the p-shell the situation deteriorates [2] . Calculations of form factors [3] using the model space wave function alone is inadequate for reproducing the data of electron scattering. Therefore, effects out of the model space, which are called core polarization effects, are necessary to be included in the calculations. These effects can be considered as a polarization of core protons by the valence protons and neutrons. Core polarization effects can be treated either by connecting the ground state to the J-multipole  n giant resonances [3] , where the shape of the transition densities for these excitations is given by Tassie model [4] , or by using a microscopic theory [5] [6] [7] [8] which permits one particle-one hole (1p-1h) excitations of the core and also of the model space to describe these longitudinal excitations. Core polarization effects were incorporated within the p-shell wave function by Sato et al. [9] , where the effects greatly improved the agreement with the experimental data. Coulomb form factors of 4 E transitions in the sd-shell nuclei were discussed taking into account core polarization effects using self-consistent Hartree-Fock plus random phase approximation calculations, which gave a good agreement with experimental form factors [10] .
The aim of the present work is to study the inelastic longitudinal form factor C2 for the 10 B nucleus. Calculations of form factors using the many particle shell model space alone were nown to be inadequaqte in describing electron scattering data. So, effects out of the model space (core-polarization) are necessary to be included in the calculations.The shape of the transtion density for the excitation considered in this work is given by the Tassie model [4] , this model is connected with the ground state charge density, where the ground state charge density of the present work is to derive an expression for the ground state two-body charge density distributions (2BCDD), based on the use of the two-body wave functions of the harmonic oscillator and the full two body correlation functions FC's.
Theory
The interaction of the electron with charge distribution of the nucleus gives rise to the longitudinal or Coulomb scattering. The longitudinal form factor is related to the charge density distribution (CDD) through the matrix elements of multipole operators (1) where Z is the atomic number of the nucleus,
is the center of mass correction, which removes the spurious state arising from the motion of the center of mass when shell model wave function is used and given by [11] : The longitudinal operator is defined as [13] :
is the spherical harmonic wave function and ) , ( z t r is the charge density operator. The reduced matrix elements in spin and isospin space of the longitudinal operator between the final and initial many particles states of the system, including the configuration mixing, are given in terms of the One Body Density Matrix (OBDM) elements times the single particle matrix elements of the longitudinal operator [3] ,i.e. The many particle reduced matrix elements of the longitudinal operator, consists of two parts one is for the model space and the other is for core polarization matrix element [5, 7] :
where the model space matrix element in eq.(3.6.1) has the form [3] :
is the transition charge density of model space given by [3] :
The core-polarization matrix element is given by [3] :
. (9) where J core is the core-polarization transition density which depends on the model used for core polarization. To take the corepolarization effects into consideration, the model space transition density is added to the core-polarization transition density that describes the collective modes of nuclei. The total transition density becomes Tassie shape and given by [4] .
... (11) where N is a proportionality constant. Itisdetermined by adjusting the reduced transition probability B(CJ) and given by [14] : 
Results and Discussion
The calculations for the C2 isoscalar transition from the ground state Fig. (1) . The inelastic longitudinal electron scattering form factors F(q)'s are calculated using an expression for the transition charge density of eq. (10) . The model space transition density is obtained using eq. (8), where the OBDM elements required by the calculations of the form factors of open shell nuclei are taken from [7] using the interaction matrix elements of Cohen-Kurath (CK) [16] for 1p shell nuclei. For considering the collective modes of the nuclei, the core polarization transition density of eq. (11) The 1p-shell calculations describe the experimental data very well at 1. The total form factors are shifted from the experimental data which are shown as circles and taken from Ref. [18] . In this isoscalar transition, the core-polarization effect results are very close to the experimental data while the 1p-shell model calculations are shifted from the experimental data at q 0.6 1  fm . In the present work, we used the value of The total theoretical results for the longitudinal C2 form factors of this transition are given in Fig.(1) as solid curve. The 1p-shell calculations are very close to the experimental values, so the core-polarization decreases the 1p-shell model space calculations by a small amount to make the total form factor in good agreement with the experimental values for 1. 
Conclusions
The 1p-shell models, which can describe the static properties and energy levels, are less successful for describing dynamics properties such as C2 transition rates and electron scattering form factors. The core-polarization effect enhances the form factors and makes the theoretical results of the longitudinal form factors closer to the experimental data in the C2 transition which is studied in the present work. 
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